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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an IC which is high in 
withstand voltage and low in manufacturing cost by a method 
wherein a second region is so provided as not to make the tip 
of a depletion layer formed in the second region feach to a 
third region when a reverse bias voltage is applied to a first PN 
jumction located between the first region and the second 
region, and the second region serves as a high-voltage junction 
terminal structure. 

SOLUTION: Even when a first PN junction 1 04 located between 
a first region 1 and a second region 2 is reversely biased at a 
high voltage, the end 102 of a depletion layer 101 which 
expands on both the ends of the first PN junction 1 04 is set so 
as not to reach to a third region 3 but stay inside the second 
region 2. To meet this requirement, it is effective that the 
second region 2 sandwiched in between the first region 1 and 
the third region 3 is set more than 1 x 1012cmu-2 but less than 
3 x 1013cm-2 in net dose of dopant. By this setup, the second 
region 2 is electrically insulated from the first region at a low 
cost. An IC of this junction structure can be ensured of high 
withstand vol tage. 
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[#fflF»*0>*SH] 

mxthizmiSL z titnm-mmM(om- y - * «*fcfc <t o= 

S&- KWT vffi^ci:, M§-y .fctfff- KM 
^»fiUS4xfcJB-i»«?B©IB- y-^**i3J:t/*- K 10 

i c 0 

[«*:«2] ff-ffi«tfE-ffi*i:©IHl«>JS-«)p nSS 
I c„ 

[M*3I3] ftfc*:n*«a> 20 

t°>"i/fi) i)!lxiO' ! cm' ! Hi> 3X10' 3 cm" 2 
WTT'foS^ i:Sr^mi:-r5fS*^llB«(Oi«Itffi I 
C„ 

ti-SW** 1 E*<oWWBE I C 0 

c„ 

JfS-aHMItfKtt <b*L3 r t it4B*S 5 IE* 
cOi^IIJEE I Co 

m 6 is«tci«ii»ff i Co 

C„ 

if*:^ l l Co 

(MOSFET^ifffli^) #@*£;ft,5&JS&Lhl-> 



1#i?9- 5 5 4 9 8 
2 

JS9ia*Wi^WJ£ I Co 

itmmi 1] m-mm,m^pMX'$>^z\t^mt-t 
znxm 1 te*cosafftJE 1 c. 

y^llf (IGBDi^i^) ±1> L< tty— 
(MOSFET/fi'Wi^) -Lie W,—W$.<r>W.~^M 
*Bf*n5wi«;«»l:t5ll#Sl 1 fEgcORSSffi 

I Co 

fg£'<7— T*'^ *<D&&lg.nMm (nf Ky7Ht 
L < liffiffi nfKM^i * f ) i: *iS»= JBfiK * tl 5 
rt*»*i:i-5lll*JS9ie*©i«WffiI Co 
[111*3114] irtitt nf t^/WiS/^-rA 

W-TSi t 5r#mt-rSW*Jll 31E*0^»EEI Co 

[»*5l 5] m—W*&n?"**A'<Dll&»'<V—f s '< 
4 x © p -s- ^ "9 ffl * n 5 r t t -r 5 f ft 
*JSl 4lE*<Oi*iRJE I Co 

wffiWffi 1 Co 
[»*J5 1 7 ] JB-««©*ffiJBJca«W^=Ftt«WSl^- 

I C„. 

I Co 

[tt#JBi 9] »-««tSWKi-53B-««©*ffi« 

II I Co 

I C„ 

[»*JI2 1] JB-««»3ftffiJiH^*ixfc*-y- 
^««*s±WJB— m-y-^^fcJ: 

ms. 1 Co 

[tt*iS2 2] m-mmkmm-tz>ft=mmv>mmm 

S. I C„ 
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m t a* £ Mtm-mnMnm Amm t , m a 

wLXmpxeii'&ELmmm'&'k L> B— HS^t^Affi^ 
^rwropnS^i, ftAtti*£3B*.&(tt£<z>ffl 

p nS-g-<Oi^{B!J^i£^5^Hro^®i^»A®«l*9-C- 

5Ci:Sr»«i:i-5i«»ffi»-&»i»«at. 

&$.tiizmAmmmft<oiE$iz<o K-fy^s i x i o 

"cm'SUl. 4X10 l! cm' ! «mt), 
W©Eft« K- fy^ii? 1 x l o" c m" : 2 
x l O' 2 cm" :! WT-r-fc5t»*JS2 3 ie«»«»ffi»-g- 

[»*«2 5l JB*Lffi«±©»fi»JKi:, RI6«W±^iE 
«Eb*'A««t««WI-Sa«S*t»JBn*«Bli:, mffS 

rats ± u%i=mmm t (or^mmmmm^m ommm. 

r £ tIA«)i«$tl,5 d t frtiMft t -f 6f*#* 2 
*s^*S*t5rtSr#«i: 2 6©SiE^ 

iis^js 2 s ] 2 4 <onnE«-s-ii»««is^« 

ro« tcfg A«S« tgLTMS tifcSf-***©^- * 

*o 

[W*JI2 9] m*«2 4<affiftE&£feW*tt£rffl 
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t fci«FEJB-J»«J&©y-^**i:«ftft«]lc»« 
£ftfc|g-©y-*m®££<ix.. ^©McJBtlIW* 

sm* $ nfc^riii©frffl« t . g -mm <o»wm 

ifr^©Mi s is*?* 9 t^tt^r £ £4#®c 

t-rssiiSJE i c 0 

[IH*«3 1] jS-««t«A«**sa«tLr— oo« 
**r»J*U |SJ-xe»dJ:aaS-««*sJ:trSBA««-e 
££!|#8i:£-r5iit#ig3 OlE«Ci^BJ£l C„ 
[W*«3 2] H»#JS2 8©f2«lif-t*^©«» 
EM I S H9Vi?^^Sr#i-5riS:#»ii-5»*3B 
20 3 OfeifceDffiftJEE I C„ 

[m*3[3 3] 11*312 9(om—mmm^-^^(r)mm 

BEM I S h 5 y ^ # S:*t5 1 i «r»«i: t5»*« 
3 OfEtfeWisJWJE I C„ 

UMIShyy^^^tL, ^o|g*]g 2 9 ©fg— % 

b*m®Lb-r 3 ota*wB»ffi i c s 

[»*3S3 5] ft*3S2 4 OiliWffi^-g-iii«-4S«5trom- 

30 &AU tt^«i»JS-T-«:«lte«-r5-4:T?»Affl«*s* 
J^^tvSC i:$r!t#?ai:-rSff*3S3 OOiftiffil C„ 
[Mf*K3 6l jBAffi«©*BJlfca«Wl-^tt*«iF- 

Co 

[»**3 7] &-mt&km- / mmk<Dm<vm-<vp n 

fUJiDfgE© p n S^- 1 HUfBB-CO P n t ?>m {-•fig 
40 5 lc*Zl«*S:Jg*-i-Swi: 

3 0 te«4©S»EE I Co 
[»M3 8] »=««T«A 
^^ttfc^ZlffiJSESS^WjE*© K-t°Vj/ft^ lxio 
,2 cnT 2 JW_b, 3X10 u cm- ! £lTr**)SCi^i 
£-rSlt*«3 7l5«cDi^iiBlII Co 

50 f=ffi|t«$ii5r £S:#»£-r5ff*«3 OOjSJ 
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WEE I C„ 

[fi#jS4o] m-mnM<otR—ffl&t. m—m%xom 

mm(D%s.<m.mt. mE.mmtfmxm-mm<ommm 
izmtRmcMfc s *itim-mw&<om- y - ± 

h7^?L stlfe^~ffl%4r^ 9 ffltrSI— coiftjjftEE 

m^-comm&m^m-^mmcD/u-yff) 

F*9<Ri]cog?— co K wf vmigt/u— z/co^MlJcoglHcoy— 

**i-5Ct^it#mt-t-5iSWEE I Co 
IS«coi«»EE I c„ 

l»!i**-©il5»£ESf-& n *»«i6Sr««Jo-C»— WSSWEE 

r t*#mi:-r5ft*3S4 i mm<ommm i c» 

m.m<o$$=.mmt. m=.m&kmtixm-m»<o&mm 
icm&.ma&i&£ftti&-mmMn&- y — =t 

/UCOMI S h7V^^t, g?H£H£c03effiJl{.I}itR#J 

ic^j*£ftfcf^*«7l*©!B— y— K 
Kviii, SBny-^««*sJ;t/j(5- Ku-f v«« 

fcSJ-f- h I S 

h^Vv^^i. itulES?— f!M*££&t) Htr^— coffinifEE 

(HM(Om~^> K W vIM t 7°*M»|cogSGgcDy— h 
«« i: * - «> y - * «B £ 

©fflBEM i s by k&m*-. $g— coombs 
-*j&«r*r-rs r t t-r 5«be i c d 
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fE®coKitEE I C. 
[ff*«4 5] Wi—(D h*W ymffiA»e>«>^— WtB^BB 

»&»tS*3e<O^MBI l^iSSE U T v ^ « i t S: i: S » 

*«4 4ief«iSiE i Co 

10 COiftWIEMI S b7^^««2 8 CDfl-jg® J£ 

i-rati*3S4 ote«K)i«»m i c„ 

4«J»iBffiS^»*H«ifi-C*>o-c, SS-SMWt^-ir*^ 
COH5BEEM I S b7>i?X*&ft#H%2 9<Z>m—mWM 
^^/WO^HEEM I S h^v^^T-fcSw i: Sr1*m 
i-f-5!i*3S4 3 ffiigfecoislSWffi I C„ 
[«*«4 8] ia-Igfc,fc »A*«-e*> 

a^ t^^mt-r5it*JS4 6iattcoi^»jE i c„ 

20 [»*«4 9] ISI-xefcJ;5IBn*«i:*A««-efe 
5: t 5 SI** 4 7|E«cC^Wi£ I C c 

t«fflfH«s«i, !&Hffi^itt*LTSf|-ffi«co*®Jl 
»^iBlR«iK»fiJt$ixfc»-**»ojB-y-^««*5J: 
of-K^yiWi, SB— y-*tMc*i<fcu J JS— 

z fitzm-r- b mm t * 5 as-awta^ -* * 
wf jdiy-^joitmrKWyi* 

tzM—¥— bm.m^mx.itm-mm.M^^^coM 1 s 

iStflfitcD/u— 7°cortftiJco^— co >m®ir>'L-—7 0 co 
^MJVJcofgHco^— h®1li:|g-coy-^@1lt5:{Sx.fc 
40 ^zl^fl;^^-^^/uco«REEM I S h7y^^i5:I 

itSr^-Br-f, A>o^-Wii5i»JEE«^iS8«jtt^-co 

-ra^WEEi c. 
50 icmm.mm!£Zfttzm-mnM<o%i-y-xmwi*s£ 
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/UCOM I S h^v^^t, flHffi^^KJI^iStRlft 
y-h««*<ix.fc*-*«^^*/UOMI S 

S-Wfir^^iliSMI S h7y^^tS:ffl 

BE I C 0 
[0 0 0 1] 

f££*x£iiiBI£i CMMi^ 

[0 0 0 2] 

[0 0 0 3] ^17— X^-f^Cl] —[4] J3\ ^e— ^fiflffll 

wtausitfy u-y-f K^y ^-commm*^ y^<D 

*^;b*T*J*LfctrFiaB&[5], [6] (aotl/^\ 

i5¥LSi (it*a«ic, i CbteMm\Bl&<D~ t) 

mmzmm Lti»+v»<Disms. i cm, ra «iv 
^o^bje i c[9], [lownmkztix&v , die 

SHfcLfty*!7- I C[ll], [12] a*Jfll*&ft>f ^ 
[0 0 0 4] 0 3 3{i^~^SlJffllffl-<^-^0^!7- 
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GBTtfc^Q 1-Q6 i^>f KtrfcSD 1-D6 

irtfcSo ±«Rv C cl±ii#ii:SEi o o~4 o o v tm 
«E-C*>S. ±««Vcc^i««ffi«S:Vcc a > ffimffifll 
£V CCL t*Lfc»^ Vcch I^WIGBTQ 

10 ®{£ bteZtcfr, KftiaMttctt 
y Jr YlJ-Jy— (PC:Photo Coupler) 
^itiBffi I C (H V IC:High Voltage 
Integrated Circuit) j&Sffil^kiX 
5o fM^^AMy^S^ I/O ( I n p u t /O u t 

put) temn-*^ y o nyta- y^s^tu 

[0 0 0 5] 0 3 4 fig] 3 3^JBV^n5iftWJE I C 
(hvic) <n&&m$L^=~ y VCD? * ytm&TF-to 
20 *^>#riJ«ro?fc|ftWi-5 0 AtibS^S^I/O^ilLT 
-^y an yt°^- ^ b\t^(O^>^0 b y> SrfrW if <7) I 

££-££3!W[H]SgCU (Control Unit) 

rco*iwiHis&cu^feo«^A^7>r ys 1 N4 

— I G B T<D*f — h K7^^ffl^7-fy 

OUT4-6?5^jf^ffl*L, £fc I GBT<Dii®flfQ 
*tt^m* J F-[i4]OC4~6r% i«M«rflLft«HF[15] 
OT4-6-C«lHU Mff^S:ffl^7>fySOUT4 
-6T*trJ^L, 13 3 0±maiVcc<7){g:®{ifflVccL 
30 gIt5lGBTQ4~Q6»t5, bJJMhlS 
S8GDU (Gate Drive Unit) 4 — 6 

b, gdu4-6 bmtmmx^mMVcc<Dmm<n.miv 

GDUl-3^ Vcc L U^</U(Dpm^\^ CU (Dirn^r b 
Vcch W</U i V c c L G DU 1 

-3(Of|f (SINl-3 > SOUT1-3) ^fe^ 

m^ir^m^^'r^^/^yy mhis&lsu (Leve 

1 Shift Un i t) b frbffi&Z HTV^<5 0 G 
DUl-3^K7-f^iS (E3 5#fi8) V DD1 —V 

40 D D 3 O^SfiffilJ^VpDH.—VDDHa, ffittflMM £ V, D L , — 

V DDL3 -e^U GDU4~660K7-f 

V DDC (03 5^fc«1l&£jh/r^£) T*fcf9. ^<£>*S 

iSVooc ^Ss«{4ffiJS:v DD „c, teffi{iffl^v DDLC -e^ 

"To *fcGDU4~6*3j:(J J CU(Z) K7>f ^*iiSj|RV 
DDC ttl 0 — 2 0VS£-C&tK r<D*ilffi^V DDC (O 

&m&m v D DLC ttB3 3 <^±msi Vc c of&mffifffl v cc L 

[0 0 0 6] 035 ttH 34WDUUIGBTQ1 
50 tIGBTtt«»lt^5. GDU10K7^f^iSV 
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IGBTQ, <D^* ;y*#8^EtCiPW ?m?}<D 
UmcmmZtl, IGBTQl©3^«K^±t 
«Svcc^iiift5riRyVcc H icS8E£jh/Ci^5 0 ro/c#>. 

I GBTQ 1 dS^V'L.fc^PttVDOLi ^OSiffittVccH <£>® 
ffitl3cff«L<*0, JfcIGBTQl*t7Lfc«Fl4 

v DDLl comfit Vccl (^Ifi^il^K^^ tto 

T N GDU 1 tm<D\B]$&^— y h k<Dffl\a±±mWVcc 

tliGDU2, 3{-o^T^|i]^-CfcS 0 ttti/-<;u 

V\ heu^^t I GBTQ 1 Um^t^tti^Ll6]Mt 
ift*tftm*^ 0 *3 ±t«M*W*Hl7] Temp?:f 

x., hBiHBGDu i tt«*«aiH^oc 

fttftttiiifrf-OT 1 J: 5 IGBTQ1 <Z)ft#Srtftffl U 
Stftf «r^7^ ^SOUT 1 ^5)a*t5o OUT 

[0007] H 3 6 fiH 3 3 i: K-@BS:>f >ir y 

Lfc«J«BBtf*>a. r(Dt^-M»[H3SSGDUl- 

'<!7 — yVW* (Q1-Q6, Dl-D 
6) 1 1 V —7*'^ xM<n;< y Jttbtl 

b*:/? — (PC) ^StEEIC (HVIC) j&sfflv^ 
*lS 0 

[0 0 0 8] HI 3 7(j:@3 6 CO I GBTQ l&it/GD 
U 1(^**3 19 (^ElK^Pai^LfctO-CfcSo SIN 

l^ir/souT iii^M^*§Pc^HV i c 

icmmZtlZo $fct©(t©*««liLT, GDUl<h 

— I Cftfi?[19], [20] ^IH3 6 0O^TCOIhI5S^ 1^-5/^ 
^Mftt^^!7- I CS*[11], [12] fcHJ^Stl/T^ 

So 

[0 0 0 9] 12 3 8 1*12 3 4iC^LfciftStffi I C (HV 
I C) (O^yZfVW-mm&TFl,, #088^^3/ hOEf 

ffi-e»«*ixSiKB<Dfc5GDU l ttKS^$MM2i], [2 
2], [10]^m^«[23], [11], [12]ICJ: 

««*lHfttt[ll],[21] HVJT «6*-rSfc»Ki«« 

*XT^5 0 l/-</l/^7 h(ElSSLSU^^{C|j;±lSVcc 

S I N l<Dit ^) KU^<A^^y h-T^7ta6c7)^Wi£n^- 
t^MOSFET (HVN) frWctf btLTV^5 0 
i^WEEn^^/i'MOS F ETlCJi. WOKWVl 
1SDh SrHA/Tit5»ffi»^*MIB«Jt[lO]. [11] HVJT 
tmrtbtiX^Zo *fcGDUl<0#«Sixfcfttf>4itc 



6 ) »i?9 - 5 5 4 9 8 

10 

f*V DDLI l/^/WOf|f (U*7-fySOUTl(Of|f) 

pftt^MOSFET (HVP) ^K*+?j.t»--- , :.t5 9, 

*HV J TtflSttknT^So tLt, GDUl^A* 

^ffi«3^HV J T^IotGDU 1 t LSU^Bl: 
^tL^tL^oTIB«l$nrt^o *fc*GDUJdttH 
3 5t*LfcOUTffi-f, OCK, OT«WEI$ 
10 tl, GDUl-GDU3lC|iV D DHi-V DDH> ©ffl^ V 
DDLi-V DBta OJB^SE(t*ix, lf:GDU4-GDU 

(DitliGDU 1 i:GDU4^ttftKWS:L, ti&OG 

[0 0 10] 

I I COlitt6 0 0 V5r^x.^>^»iE{b^ 

20 (i) ^MiS[*K:n-rsra 

(iilf!3 8(OGDUl, 2, 3) &<fo<DU 

• [11], [12], [23], «^#«t[10], [21], [22], Se#Ptt 
[20], [24] fcifcOSfiMSfcSo L^L^m^^S^ 

30 T*5fc1\ — i«fEWpfffi4NMOS (nft* 

/i/mosfet) «fiK-cfir-^n^iHi8S (Sfc-ea^fcflt 
EJ8"Cifc5 0 

(2) S!»ffi«^J»fl»«5eHV J TfcBBi-S»H 

5], [26] , «S!!B»£E^<>f *ffltf>fc<D[27] f [28], [29] 

4*S6>, MWtfcitLtz I Ctfe^HV I — y*'< 

40 ^-^y hPfljOj^WJE^^^^iit (S3 8(DGDU 1 — 
3 CDS 9) , n f t ^>^MO S F E Tffl^iS 

Bffi«^»*B«Jfi (123 8OHVNC0D. 0)0 9) N m 
iJI«Spft*^MO S F E Tffi(Ofl5Iffi*^^S1t 
3g (I23 8C0HVP(7)Dp <7>[p]t>) . $ b(-«SBEM^!7 

-&»»*JftH v J T &m~?- y 7±lztef& Lft Itixtf ft 
50 b1\ Sig^^ h*s*<*6. 
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fHHriSfc5[30] o ^OP«^)HSr«gt-r-5fc^ic, lKoji> 
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[ooil] r<o*Wf4, «nEWl«r<W»"*-Sfc«>fc, 
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[0013] $£-mm t m~mm t omotts-o png 

8EL9IV\fc K— tV*'*) 7>5 1 x l 0 ,s cm^Kl, 3 
X 1 0" cm" ! yTI-t5it* ! aiK)T'fo5, 
[0 0 14] JB-flrao^S&lMHA/^KWEESS^'l* 

t mwm& t ic^^s 5 ft s d £ -r- & 

[0015] ^©sb— w«m*sjB-««'b L<&mwm 

[ooi6] ^— *m^®«cA s njg-e^fiK$nrt>«t 

Mm (I GBT#£*(D4&#) tLOlKW^tS (M 
oSFETii'©!^) *SH*$n'5^JR«±K:, @# 

[0 0 17] r©IB— i»«»*SnJB-C»fifcSix5i«iBE 

(I GBTi if<D^a) _h*>L<liy-* 
(MOSFET^t'Wl^) _L(C, ifjnsii 
</\ n^*^cD^M^?-X'W*£l^-¥^#S« 

9VW*©ea«n«Ji (n«Ky 7 MIt>L<tt4£Si 

[0018] fg-««i: n ^^^(OWm^V—y"^ 

[0019] ff-fiHljEroSffiJUcjSRtt^^WJftJR^F-Sr 
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[0020] m=m®*m$m <o ntr<t 5 ^-mm-mm* 

S F E T*s»*S*l,5ettffl*SrWi-SJB— «««^J3V^ 
[0 0 2 1] S|-««il^i-.5jS=ffl«©*ffiJlfc:, 

20 ^^^r^^nfct ^-^>p nS-a-oMftiKcte^-5 

[0 0 2 2] ffirtBffiiftEE&S-feiiiSfltii**. Jg*L««T 

*WK-fy^lASl X 1 0" cm" ! Kl±, 4X10' 2 
cm' ! »Tf*)0, A>o^A,f *©iE*(0 K-tV^l 
iiixi0"cm' ! »i > 2X10 ,! cm- ! KK'fc5 

30 £<fcv\, BulE«Wffi«-a-i^*«jg* s s I^I«±roftS 

mt. &&mm±~-Mte l& a^# t m^.m \zmrn. & ti 

mmicmm use - ± rjm=<nmmm t ?>me>mmmm 
[oo23] mfs.mmEE^f^mmm<om-mm<om~ 
*nm**fmm^z^bX'mAfamm&.z*LZ>b 

[0 0 2 4] ^Zl^m^^-^^^WiftitffiM I S h 7 >- 
-y^^^5, fli]»i*»EEJ6'S'#Mft«IJSS:i*Ay-e, — 
»=JBA««£*«W^««Sftfca5— «) K W vtSSr 

$tvfc^-j»m^«y-^ffi«£, mAmmbm-mm 
mm^^^mmb, bhm-mmm?-**^ 

50 f£t>fiJc£*V*:Si?-<£>y- hife«S:K*5«tO ? m-oy- 
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fsM-mtmn y-x mmcn^mc&m $ titz ib-© 
cms a*«*e -Lfcawttijueaa s *tfc y 

[0 0 2 6] iiSiffi I C^ffiWBEg^g-^iBflljfifcH* 

llft^WMi Sh7^^i, IHIirotI 
micMf&&titzftt-mW& : ?- J r*/i'<oMi s h7>-^ 20 

[0 0 2 7] HulE^Iffi I C*sjBZlfl|«i:JBA«**Sil 

tit — o<Dm®.&mf$.-rz>Wrk. m-m&twi=mm 

t^Affi«Sr^-X®-e^{C^Urt,±V\ mJlBi* 
BJEI C*s«»ffi^»4BHH6Sr»5A/T?» -2r©ffi>JfCfB 
A««t**WKS5ttStbfc*-© KKv«S*i 

tbfc^-astm^roy-^fflist, mAmmtm=.mmm 

-^itt^ixfc, IS— ^^^^©iiiStJEM I 

[0028] indices 1 cas«wffi«^»iB«jg«:«E 

A/T\ — *OfiiJ{C^AtHigcSffi±(c5gtRWtc^$ttyS: 

- ^ffi* t ttfcJB A««*ffi ©SB— *«3K^ -v * 40 
/H**£. '>*£< k tJB-i»«»^- + */HH*±^»J« 
£*LfclB-©y- Mft»B!*i«ttfJfS-«>y- MfelRRLb 

©iseg©y- h®Hi:, t fcffiriBiB— *®JK©y 

I S h7^iSx?%&-fZ>^kX'hZ> 0 

[0029] mffB^itu i c&mmi£m&mi®Mmz&: 
A/-c\ -#<oM\zmAm®kw.%$}icmmistift38---<D 
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icm&ftoicj&f&zi%tim-mmM(oy-xmi&k. iba 

fHtt £ IB - mWB<D y - *flN£ k K#* -s- * «« 

mmmom-wm.MT-v^^ttLk. 'Pk< ki>m~m 

«gg£*i£:IB-©y-*®ffii:£{il;ifc, f&-aim^ 
t^^©HBIM I S h^Vv^^SrWU A^oi^Wffi 

)RM\cMl££ti£im-mVM<oy-xmt&k. IBA1?H*£ 
£JS-i»«^»y-;*ffl#£fc«4;h,fc«A«#*B0> 
JB-SWH^ + ^A-WKi:, 'Pte<k±>m-mmM*3-* 

©y- Mte^§ii:©iBEi©y- Mit, 4>#< ttiitr 
mm-mmmo y-^mmk mn.m £ tinn - © 

y—*«ffi te#<o«KljSrt.fa#i:**WfcS 

-v*/u©B5ifHlM I S f>7V^^iS:tt5wiffc 

[0 0 3 0] SulSffiRJEE I C 7)5 IB— ffi*K©IB— ±ffi©^ 

J F-«rBtt:»-r5Ct-e»A««*s?l5fi!l$n*t«tv\ hu 
!BJBA««©*ffi»»£»&Wfc?Ftt«]JK : f-«r'r ^"VftA 

4xSir<tV\ MfBitsmjEE I C{c*5V^, IB— ffl«i:lg- 
m^i©P B T©IB— ©P nm&[Cfi\M& T*m 
BEtcj; !?IB-««rt-J£*5SlB-©^^Ji©5fe4B^«rl5 
|g-ffl«tlBHffi«i:©^©l8Eg©p n«-g-i:fflfElB- 
© p n i: <©IHte«fcflM-a <fc 5 (c|«-ffiisS£^j5£1-5 

[0 0 3 1] i©SB=ffl«T©, JB—«*i 
{c^SttfclB-«i«95^©lE^© K-tV^i ixi 
0 ' 2 c m~ 2 UA±, 3X10' 1 cm" ! HK'fc5av\ 

saiEi^iffii c{c*3v^t, ib— ffl*s©iB— ^mco^mm 
m&.mirz>z\kx'&-mm i tei8 l &*i. t&-&m<o&m 

[0032] mms. i ctj5, ^— mw&<om—mi$k. 

mmm<om-mmk. m-ffi$L<o$mm\zm&.m\z.j&i& 
ztiitm-m9,M<o$&E.mmk, mE.mmkmrixm- 

<tl/IB- K u-^ ^««tc*fc*nfcJBr:lH*«>*ffi±jc|fe 
^K^tT LtM $ HfclB-y- h ®H k ^fx. 5«- 
iifft^/KOMl Sh7>^^i, !8Hi!H*£©3? 

*3«tO«IB- KM vffi^t. |g-y-^®«*3j;tJ«|g- 
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^;u©M I S F7y-^^i> mlfESi— ^Sr^DHtf 
©ii;»J£«^ffi1«i££, f£Sg-©itiWJ£«^4&i«5g 

©it; wjes-s-^ii? at t is - <Dmmi£m&m$%ffim t a* 

t 0 0 3 3 ] HuffiitbltJE I C©^-©jS5BJEg&-£-ii&B&tS 
W*B!»^»-©Kii»ffiS^»«iil«3fi«r««Ior«-© 
[0 0 3 4] iftWJE IC^ *— *WU<DS— IB*i:, 

-^WisitJiS-KW^Ki, Iff— y— 

±tf»— k w >mmz&-£ntzm-mm<vm&±^ife 

jt©A~ y©fttfli]©S?-© KW vttiiA— y^-ffiij© 

[0 0 3 5] Hfjf2i«»ffi I CWSHWWWJEEtt-a-^iBttl 
j|r*sJB-©ilS»EE«-&l*i»«Jti:iiiei-5i:«tv\ tufE 
i^Wffi I C(C*5V^T, J&ZLOT K U"f >'W J $Sifi'' h <D$fe—(D 

[0036] *i»jEic*«, m-mmt. m-mm<om 
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tbfci $g-© D n &&<nmM i** 5 5 

Jit, 3?H©p n^©jSfffii|^ffi755-5^H©^g:gi:jJ5 

J(SAfiS«rt^il$-S-*-SJ: 5 K:SBA««A«Jgj«*ix, t5-o 

«c^ffM^ttfc^-©«iWfiE^^«it^*L, ISA 

#©IE*©K— fv^i^i x l 0" cm~ 2 .£LL, 4X 
10 1 0 1 2 c m - 5 WTT'fc •? . t^o^tl^^©!*© K— fcf 
y^MlX10"cm" ! «± 1 2X10 ,! cm ! tlT 

frtzm-mmmny-xmrnt. fSAmmtm-mmm 
© y - * *sb« t icmm tit^-^mmmmm <ow,~^m 

[0 0 3 7] mWB. I Ctf5, jg-««t » ss-««*>i& 

mmt. &Amm<nmmm^miRmmf&zti*Lm-m 

mt, IZfflp nS5^©iiioflHca:***JBH«)2gSJBi:*s 
fAI*rtt-^tS «fc 5> {c^Affl^^M^H, 

»©Ilt© K- f y 1 X 1 O" c m" ! «±, 4X 

1 0 1 2 c m" 2 WTT-fc 9 , A^o^^Lffi^©iE*<D K- f 
V:?M;#5 1 X 1 0" c m" 2 2X10 l! cm' : «T 

t U Ki«»)ES-&«*'iffiflfjtS:^/^-e, -*©ffi(ll-»A 
40 ffi«*B±»-a^6«J{c^$tL7b#S-^*^©y-^ffl 

>Ma< ki>mmm-mmm<z>y-*mmkmis.#nz. 

50 [0 0 3 8] S«!£iWiWJEE I CI^*3V N T, JR-fiH«tJBA 
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mm&om-mmb. m-m®.<v?s-±m<nmmm^m 

h 5 Sf?-W*ff^-r*/i-'C»Mi s h7>^ 

9>:#S:lit5/v-/tt (— SPSS V^TV ^-5/1^—7°^^ 

n i m- <o y - * mm t *m x. fc % - mmm^ ^ *^<d 
SiWjEMi s b^^isx? tzmz., m—<Dh"i"<>-m 

[oo3 9] m-mmrnvm-mmh. m-mm<om- 

mvimzBtiL z titc&-mmm<Dm- y - xmm& .t ^ 
m-h'^4>mmt, sf^-y-xftMUoiu^-Kw 

COM I S hyy-^^i, SgHf!H^tf>*tBJll-iStR#)lc: 

f8-7-hmm*mx.tzf5-mm&3-v*/i<(OMi s h 

flt5£c9^— :7V)l*9fiijc9SS ~ <£> K U4 >W& b A — -fftM 
*«»^-v*/KOJI5WEEMI S h7^i?*fi b&ffiz.. 
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[004 0] fluffiCOiijItJE I C(C:JoV>T, ^TLffii^T 
te<r> K— ev^Si^l >< 1 0" cm""**Jb, 4 x l o'-' 

iUXl 0" cm ! «± s 2X10 l! cm' ! aK'i)5 

ir^io, jb-wkkh**!.*: cmos mas *sjr— «i* 

[0 0 4 1] »*3S2iciixi^ 

h7y^^ (f-ffl^^i-^^^ JB-WSSS:'*— 

©7*1 — ^^VdS^C&VN, *<Dt~lt> s 
20 [0 0 4 2] IS*3S3(C^oT, S?— , 35— , SgHC9=& 

.fcjxtf, SB-«*i:j(5-fl|«i:©lin«>****Bt-i3»+ 
S»^»«W|J (*»£E«-&ll»*l8«ifiSrJKj«i-*lBS^) f 
iiSBEiSTSrESCr t*st?#5©^ ^-•ffiWW^-ffi^ 

[0 0 4 3] »*3R5fcJ:*ltf, I-«*it&©fT 
30 -C#5CD-C WJ^«, T-7-Oi/fflCDl 5 V&W,Mbai/ 

[0 0 4 4] n*qi6*»e>8»^J;ixtf, Siiiaco^-ti^ 

IS*3S9ioJ;U«l Ot^itMi, iiiift/E I Cf^7"©SI 
^ irlii]— lCT#5©f, KiiS£E I Cfy^ 

v— 7*s<s( *.(D&£.-rz>m&mmEE i c^vT'tci^j: 
50 fciai-feyt-tv^-r/^^wiiifSrttti-e^ 
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•s. «ot%*©j: oics^p—T 1 ^ x±icmm&itiim 

[0 0 4 5] fi*JSl 1 frh 1 2iz£tU-£^ mWSE. I C 
^ v :7V>SE<£> !7 — * $ y ^ <DW,& 
tm-\ZXZZ><DX\ MWiJ£.\ C?-y -t 2 '^ 

Mfet^fc^^y-x^ ^-(Du&mt^mms i 

[0 0 4 6] ff*JSl 3ici4x(i, ICi^7-f/^ 

"TftgiftS, fit*JSl 4:fc<fcr>*l Slcittcf, ^V—t 1 

<^0-C\ itSBffifl^^irftSo 
[0 0 4 7] lf#lS 1 6 *5 it/ 1 7 tf^tli^ iOTtjl I 
Coffin* hT-Mit-TSr t^-e^S,, M*JSl8^f> 
2 1 icitui, SB— fW££^ i"^*.. SB— 

[0 0 4 8] |f*JS2 2{dJ:4xtf, = \st 

flUf^-Y^/K£>M I S h7^^^ (Me t a 1 — I n 
su 1 e tor — Semi conduc tor F7>'^ 
*9X\ ftSWitWi LTMOSFET^feS) ©V 

[0 0 4 9] IS*)S2 3 iCitttf. SB— *5j;T>*SBHC> p 
n^-a-*stfclciS^TX$ttfci:#lc, SB— SMSiSB 
AflS* t * 3 A BEE»-£^iSi« 

Sfcfctc, ^c^|p]{Cii5V^BJESr#Sr 

-CfcJitf, *»ffifiS-§-|*iB«Jt<o*sp*l6]©E»i*x.*: 
# < Ktmitfr <Dggftftlctfc# Lfcrt^BEas*. hti 

[0 0 5 0] »*3S2 4(D*ff : S:f«fci-ri:^J:9, IB 
-*5 CO p n«!^*»b<OSSJi!SSJBA*iJ:VJS^L 



-#T/^i"< * 9 , 2 3 -CiB^fcSB- <£> p 

n 3j&-©£SJi t SBH<£> p n 

^•5m = c02?^ IS > as«Af£«!*^2*-8- L . i-o*HC 

[0 0 5 1 ] ff*JS 2 5 lc«k*btiu SB— i: SBHeD>g®# 

*&^LT*^BIT©¥»fMW* (SBtl, SBAfcir/SB 

[0 0 5 2] |f*:JS2 6, 2 7tC«fc*W;f, te=>* r-fciii 
5c ff*JS2 8JC«tiX«. IS*JS2 3, 2 4 t |5Jt£Of£ 

mxmmEE.it ztitz rfAffi^KMyttaj ssb 

JIM I S r-7Vv»**£Tii5WJII CtClS^iZ-tfC t^x- 

20 [0 0 5 3] fg*3S2 9(e:,fc*Ui, -^12 9 fif*JS 3 4 t 
I^Wf£fflT-^BJ£{fc£*Wi r^TL^Sr KV-Y Viri" 
•5 J SltllMI S h-7 i'v^^SriSSBffi I Cicm^tr 
Z.kfcX'$Z) a roi^i-tBEMI S h^vv'^.^li, IS* 
Jg 2 8 coSBJEM I S h 7>-^ ^ t \*®<DM9M'?- J v 

ffi«i£l£±i9itSBffifr;£ixT^5<D-e, IIM2 8©Sl 
BUM I S h7>-^?t <t fctdpl— ^•>^ , _hl-'tg;=i^. 

So 

30 [0 0 5 4] ff*JS3 OfditLfi, lt*JS2 3, 24 i 

H]«rof^fflJ-±t), «boiHiiS3-=iy h^bKBJEE-e^gt 
^ixfcllISS3.=--y h mt-li. HI 2 -^121 6©GDU1C 
ffiS-r?>lE]SS^-=-y h) ^{ix.fci*Bffi I CSrSftfci 

I*, 1*12 8^2 9 0^)11^1 S h7V^^lCffl 

v > ?. ixmE.m&¥tmm it t isi-#Jt t -r s r. t 

[0 0 5 5] IS*3S 3 1 {d .tttlf, f**Jl 3 0 £>i§5BE 
40 I C«=^ hT*Si3t-e#-5„ ft*«3 2, 3 3, 3 4 
l-itU^ HI 2 -^Hl 6 icfjk LfcSitE I C h "C 

^S.T'#S, IS*13 5, 3 6IC<ttLli, IS*3S2 3^ 

2 4 WiSSBBE^i^iSflfitSrffi:^ * h tliitSi t ^ 5 

[0 0 5 6] ft#JS3 7(c^x»i. SB-tM«tS«-^« 

Tt, t4/M#-7h7^i? (SB-ffi*^^^^ 

h7 ^^?) ©yi^-^^^v^^^ 
50 SB-®«c«SB-«S«^P>»^f8tBlIt UTfli^B 
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[00 5 7] IS*JS 3 8 jcfigo T, S&-ffl«c. 

C fc*S^rffit*5. fll#JS4 0KL.fc;h,tf. te0>Bg&« 

-^[1]6<DGDU 1) ©fcii)<7)ii5»ffiS-&i^4ffi«jti:^~ 
*/i/Oil!»EM I s F7V-^? (0!lx.fc£l2 

6©hvn) comwn±m-^m<Qmmti:mzj:mxm- io 

[0 0 5 8] W*JJ4 1,42 fciftHT, < 
hort) fcfeco^Zl^^^^-y^/KOi^WJEM I S h 

T(DfflMfr(b-fE.$L\Z)£lf2> ZbtfX'Z i> 0 ' tU4, - <£> 

^5, ro#jgl4IHl9, ill 2 0, M2 2X-m.W£tlX 
[00 5 9] W*3B4 3 (Citlli, lfi*JS4 0 t ra«i 

(#];ttfm2-^m6<DGDU D £>fc«><Dii5Wffig? 30 

«rra tie-era— ^s'T'iKfeoaftao-e, 

[0 0 6 0] IS*9E4 4. 4 5 I- J;tt(f. 'Sfiro^t < 

fttirt&mwz* Ltzfrox. wkm<r>m3mxm-<tzm 

5. CWfititfiHl 1 9, ill 2 0, m2 2X-m.W£iVX^ 
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[0 0 6 1 ] ItJfcJiU 6, 4 7tem&5iS^*>ttT-;fc 
<5©-ClftWtt*l»i-*. «*94 8, 4 9lcJ;ttJi, {& 

So 

[0 0 6 2] 

«BWffiBISr*i-. dOSH16«l4«|*«l, 2, 3, 4, 

1 6 ~ 2 2 icatJfc Lt« •? „ HI 3 8 <Dji5WEES-a-«l-SSfl| 
ilHV J T^H^nfcGDU 1 ~ 3 <£>S(S#«- ~ <D%m*^ 

[0 0 6 3] «i»JEl C (HV I C) 14* PKiSr K— 7" 

ii^ic* vm<F>-< *^&.AZft^x&u<nmtt:mz «t 

tnf©I£f«5i, ffH^«3©*HS<-S^WtC 

Lfcp»C*lt«*ll «-y-^S«i:f-Ku 
>T>iH«»::fc5) t :©p«©SM«i l ic^jx 
/c3f?-{[l«2_h(cy- hMi 3^Lt«J^fc 

pf^^MOSFET (pchMOSFET) M 
=««3©*ffi«lc:a««jlc«5^$ixfcn?KoiSi«ap« 

- htbKRi 3^^LT»^$nfcy- bnmttezg- 

i&iki/]) ^>mi 5 irT-lllfifc^ix-Sn^-^yUMOS F 
ET (nchMOSFET) t , 1 i: f5~«« 

2 t cDFnlcD^— COp n^-g- 1 0 4U:jijV^W T^^JI 

$ tltz t # {C*®ftjaT*05®#* E f'»C ± 5. ^ L — 

4xfci«ISBES^il*j»fllitHV J Tt*»5)<c«, p JKcoH 

1 3 (4J?^/is 2 0 0 ~ 5 0 0 AMfeiDi/ ]) = ^Mit 
mtmtiLt£ti&, «5-ffl*l±» ^--gS«2±*3j:t>*« 
5 -r — A- K^JI 1 4 riSff 5 0 0 

0-1 0 0 0 OAiSCi'!; aySMt'MJJv, 

^BB>y 5 755]?:$ 3 000-6 0 0 OASSf 

3 i^-^2<Di*]*»v^pffl^fct>raiaiii^i-«fc 

"9ff^$ixfc, f$5 000~1 00 0 0A©BP SG 
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LTffll/^^iJxIiJ?^ 500 0~ 1000 0AgS©A 
1 - 1 % S i 5. fS-m® 1 «>**fi*Ml«H: 1 0 

,3 ~1 0" cm-gSffcO; WiU56 o o vw/icoffi 
ffilCfill. EMlC'Vin'wh, 1 2 0 0Vjft 
JEcOiWfffi I CT-14 8 XlO"c m''«TtV^J:5l; 

mm i cdt*ew8« t m-m® 2 co^r^co k-t« 
(K-t°v^*> 1 ir^-«B«2 tvmvm 

-Op ng'&l 0 4^^®IE(C^<^r^^ttfci:#T' 
tS-©p nS^l 0 4rop£Hffl(;ifc£#5^;5Jf 101© 
^-ffl«2(Ri|f0^5:^ffil 0 2 7i^H^«3^ttS^ 
-fm-M«c2rt(Clh*S±e»l-^$ix2)„ rix^if: 
•Ttcii. f£ffl« 3 TcoSSHffiHE 3 t JS-flWfc 1 t 

^tirzm~mm 1 o 3cogc#coiEijfcco k— :7°*sr 1 x 1 

0 ,s c m'Rii, SxlO^cm-'^TCnri^ 

$kmxhz> 0 ja^Wft#J£#;i^i- 0 srs«2©M 

Sr5Xl0' 2 ~lxl0' 3 cm" 2 O V XDM 

Hr^mXt 115 0 3~1 OH#^gftrof|ft 

«3C0®j&£rl xio"~5xlo l3 c m^co K— ^ft 
tD*^I©MWi^tyftAi: 1 1 0 Ot^ 2~10 
i^gScOf&tttlcJCj; 9?TV\ -^COgf!;^ 1~4 /im@ 

ttlX10 l, ~lX10"cm- ! gS > pMt3£.T3nM 

coSjg^SB^ ll, l 2 co h'-^tli 1 x i o' 5 ~ l x 
^"cm-'IS^S. i*Bffi«^-H-iffi«3tHV J T 

tt-ts. ^-M«c2rt(c^»tfctfcgf^iiiia^(c K-r 

$^fcnf^C0^iffl^5ti, fg-ffi^l S:^ U-^, IS 
-ffl«2 5r'<-^, ffSHfltS 3 £31 5 

=mmcMfa-r zm=.m® 2 co^sji^fg—stig 1 test 

frl^5IB:2ffii£2co*ffiJ§t;LffMU T'#5PS'5^Hffi 
ijc 3 com "9 £«*aH KSWfc <? , SB-^ 2 

±t-Mos f ETtet'iDm^zMi&^tei'^mm (y-< — 

mi 2 5;i; s/^ii-S^^W#-7 h^v^^co 

* < » ;L T *<DWkWiVF* m < t coT-*> 5. 
ccD^^ffi«6(i*JV^T<b, WIE^Iffl«5CO^i:(^ 

So 

[0 0 6 4] I^IHIC^ LfciiSIffi I C (HV I C) CO#J 

tem-mmmfrpM, m~^m.m^nw^x$>^>cox\ m 
-ffl^nini3 4cov 0Dlc Hn^ia3 3covcc L \z.&mz 

ix, mH«%3ISI213 4COV DI , 1 . 1 BP*)i213 3coUt@lc^ 



14 ) ftH¥9- 5 5 4 9 8 

26 

i^£*t, ^-tB«2l*l 5 Vggco K^-f^maiV.o, 
/4 i bi^Wimi|cOffl^)V„ [ ,„ 1 ^iK^ix?>„ SfclBJUT-ii 
fSBS'ffccofcs'), 2 ^iO**3« a P^ld p ^ 

^yHVlO SFETi n^^^/WMO S F E TCO^SrH]:^ 

Lfcri^ H^i4r^bco*^^lcefei^^v^>-^, 
K^'Mtf-^ h7^**&i:'co#«7^-W 

<< ^*W>\^X>f— HElftlsISgGDU 1 (13 3*5j:tfm 
3 5) 5ri^f5Ct^t^5o tLt, m«£-TS«3t 
10 cojeiRJEn^-r^A-MOSFET (HVN) -"^iiiWJE p 
f -Y^/l/MOSFET (HVP) £0 3 8 (Ct^ Lfc J: 9 
(ciPx., GDU 1 i L SUicoP B 1co{t-^K^T'fc5A^ 

7-fvsiNi tm*7^ysouT i £ffM-r*urn 

3 3 —ll 3 5 \cmW LfcitiWJE I C t &£o 
[0 0 6 5] 111 2 fifg 2 H^#]£r^-rg3m^HT\ 1*3 
11 (a) (40 3 8 Cl&ttSGDU 1 i i^ifaffilg-S-iS&iifctll 

jtHv j Tic*ifc-tz>%!>ttv>su¥-ffimx\ mm (b) 
tti^ni (a) <Dx-xxtyWi^tzm&mffimxhz> 0 m 

m (a) , (b) f4fi*3S5~8{-M^-r^^ife0iJT'fc 
20 S 0 |i]HI (a) {-*3V^T, GDU 1 «S5»/Sg-^^-ffi1» 

4lzKf&t!tlX\,^Z>„ [^H (b) (C&^T, ^~ffi«2 

(efflux, m-mm2 ti-±ftM£titznm<D&mm®. 
x#Mf B ->y ^ v^&s^-^co?&-^ajii 

^-^K^JSl 4Sr^LTS:(t?>^rv>So rco^- 

sm^7 tmico#igf B v-y =-vaii 5 i(*i^^cot!i# 

Sr-f-So I^H (b) T-{4|gegi!li£4i4-oL7WiSl^T^ 

30 irtT-tSo ^E3^4«^— «B^2coffMi:(sl^l-l< 

^^^^■57t-t7-C*^^ixS„ rco^Hffl«4(c:(4n p 

coffmil^Bflc)f^Ufc<-^M*3 1 , nfl^cOiiiSS 
ffil^l 2CO^figtlB]B#|CJK^Lfc^5 s/^^3 2*3± 

&n z> co i m cm&xmwmm 4 tc t isns^ 5 ^^it 

TV^„ m~^2F^i:^H^BlS3F*9i:^p9 : -^^/HVI 
OSFET (pchMOSFET) tnf t^MOS 
40 FET (nchMOSFET) t ^r^ltfc^ij^r^ LTV^ 
S7)5. ^-^US2*J±^=^*3(c:(4Huiai^«^<co 

mmvv*^ ^zMmit-t z^tfrxz^ -ztzmm^m 

Eg^4|c4>^=^3 <t[5]*£cop^co£I*£ (H^^tb 

z <D&mm%L 4 *s i xf^-tmm^< coa^co^^ * 

5r*a^-T5r irrjJ-e^So ^Egffl«4li^-«11SE2C0 
K7-f7*iIV Dt , tS^SmaiV.e, (0iJ^l4l5V 
C0V„„, ^^JE^^kL.fcT-7"o^|pl?§fflCO 1 0 V*)!S 
^D^- >2 ?[51SgfflC0 5 vsai/jti:*) coIhISS- 3 -— y l-i L 
50 Tfijffl-C^, STtlUIH (b) (d^-TJ: 5t-^ l^^^ 
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[OCGGj i/ct^i^J lb) id^l^T, g?~®^2 £S? 

i tm~m^2 t<om<Dwi-(Dp ng^i o 4 ^is-m 
«i <tmeg^4 irco^^^Eg^p n g^ i o st^m 

r^*-*«Bl7Sr*z:««2i»Eg«*4 0 5 

So 

[0 0 6 7] H3«:»3||*«Sr*-rK»«iSHI^ [3 
0 (a) tt^-bBftiaKa^y bSrlfy^tLfci 

#<7>¥ffiBi, ia (b) tttommm. mm (c) 

(0iJx.fi i GBTir^t- K) fc^sfc— h 

^v^jiij:»j«$*LfcWfffiia"c*>s 0 (3m (a) , 

(b) s (c) tefg#3l9:fc<fctf l oi^jfc-rsHifefly 

ti^ni, pJKibfco 
[0 0 6 8] 1312 (a) tCifcV^ n Jfc<0»— «« 1 _b 

«2 3ft«»lte>tL-Cl^5. r<^ilj:i2, 3, 6 coy— b 
HE®jIh]3&^~ y ht*fcSGDU 1 «|S#«I J £ 1 ^ y 
*«{fcbfcBSWJEEI C (GDUIC1) <£>¥S0£:^ 
-To 130 (b) lC*5^T, n»<7>»— ««lfcjg**tt 

^UMOSFET (nchMOSFET) tp^^^^ 
MOSFET (pchMOSFET) t^tl^inl&^i^ 

(GDU I C 1) OliCli, #Jx.tfT i / N i /Au 

-e&JSffit Bares 5 «t 5 1- lt#>£ 0 

[0 0 6 9] [30 (c) tC&^T. flSiftJEE I C (GDU 
IC1) ^nft^M^»iA«7-f/M^Ql (I 
GBT4« fect^t- KD 1 i*iCH3 a^it/ 
03 5OV CCH lcffijgg*ixS-t<cftSAJR«3 3±tc 

-C&60>T\ r0>B5WJElC (GDU I CI) <7>Kffi?r 
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*LT^£&JE5«3 3(C»«LTt, fg— «« 1 
fB«2iOWO*-Opn«^l 0 4litl*M7^ 

^M«3 3fiCTx.tf-fe7 ^ y *d>&fc3*fe»«3 4£;fr 

[0 0 7 0] 0 4te^4^^0y<^Wf^0£^U (3 
HI (a) I4GDU 1 1 ^ Lfc 

10 iSWEE I CtfcSGDU I C HONSHU [30 (b) «: 
*<£>»rffiEU 13(2 (c) |j:GDUIC1^7-f^ 

^qi^v^ (tb<ny-7) affiji«c@*Lfc 
WffiH-efcSo mm (a) . (b) N < c ) 

l*5±tfl 2^*HCi-6*JS0*JT*fcSo 130 (a) #0 
3 (a) tRD-C*>Sfc«>iftW*i«B&-rSo [3111(b) 
dfel^C, ^5—- 6g«l*3<tV^Hffl«3ttp^ 
82(in»-Cfc5o ^fcPEl (c) (^VNt, GDU I 

^l 0 4{*^{ci£^T;*fc/«£50T% 8frlBT^-<ybJ: 
5k:»flUi^<iBMttv\ 

[0 0 7 1 ] H5tt*5ltll!5«^»«B«3SH*r*U, [3 
HI (a) ftSFBH, 13H1 (b) ttWffiB-CfcSo *fcEI 
0(a), (b) («S*?13 % 14, 15(^t5 

%mm*^-r 0 mm (a) k^x. mm&^mmm 

mHV J TT'nft^»»^-T/^^Q 1 

Crtli I GBTSr^-T) jftSHStU ^^CGDUl 
^^(D/^7-rVM 1 xm&tlX^Zo 
30 [0 0 7 2] mm (b) fd&^T, Q 1 (Dpl&CD^—X 

«2tQi *v<— 3 6 <Dm<Dm— m& 1 <o^m\^ 

7^-yuMll 4Sr^bT»-SJt«IR7^fiRSix 

So mmm7&Q iw^ y^tai:*tH2 

»mR7 ^[3C«#Sr-r5 0 QllilGBT^ 
U ^-M«l^m-±BffiiJ^n + /<y7r!3 8*5<t 
tFp + StR3 9^fo*9, p + S^3 9^B±{C^Zl^Jg 

40 (Wx.tfiooooA©i/!)3yHkR) ^«a$ttr 

[0 0 7 3] 06 tig? 6 lyfefl&J^SSBspffiEU 0 7 l±m 

<Dfr<Dm&7FLtzfcs Cttb(7)0te0 3 4^5j:t/0 3 8 

^itHV J T^GDU4-GDU6 ^CUfc^OX SU 

«-&»4B«SSHV J T#B3 8 0#[eISS^^5/ HSr-ffi 
50 LT^9HAyT^>-6HJ60»JSr^i"o 0 7 te0 6 <t Jf<, 
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A^7^VSIN1, tiitl7^ ySOUT 1 <D&&&tf 
(E16li3<@, HI 7 (4 2®) , pfEEigT^er 9»V\ 

[0 0 7 4] H8J&U$(C:fc^-C, HtfCDS-f-cD ( ) f*j 

m^tc®&<Dmmmm&i&f%m&m&*i,, mm u) 
ttmtmmm* mm (b) , mm u) aw-mmxh 

5„ r*Lb<Z>B»4»*«2 3~2 7|cStrt?i-5*lfi«-e 

fc5o 

[0 0 7 5] I^HI (a) (CiS^T, 1 f4* 

£ K-^Lfc^i*:S«-eS«Jil 0" 3 ~ 1 0 1 5 c m" 3 

-f^VftA ( K-Xl :3X10' ! ~lX10"cm" ! 20 

mm 1 1150*0, 3~i omisim&<o%Mfcmm:<o 

il£9(4, ^Affl^Sco^ffi/O^WjlWW^^^**^^ ^ 
>SA (K-Xi: 1X10' ! ~1. 5X10' 3 cm" 5 

mm 1 11500, i~5B$nmm<omii£mcj: 
zomwRZtti . 5~5 ^mg^-e^s,, nm 

<Ois5*fi?®*$4 5(4, *y— Km«Kt^Affi«c8<om 

ift^ y >"tfM tVttA ( K-Xf : 1X10 ,4 ~1X1 
0"cm- ! gl) tl 0 00~1100'Cgg©Mi 30 

7uzmw#it£* ^n<r>A ^-vaA (ixio ,4 ~ixi 

0 ,5 cm" s ^) iiooo~i ioot;gS©Ml 
l-4 9^A^ig«6 (faiMcri) tlslBttc^^n 

4 i f4f»^k;^-e, Kff 14 sooo-ioooo AS^ 

T-£>5„ *y — KHiKtTy- K®®A(40iJ;t(4A 1 

- 1 %S i !l^45l-&SIS 1 7 A>t>4 9 « I8lff(45 40 

0 0 0~1 0000AgItfc5„ y< 5, >"<—->•=, 

1 9 14, #J;U4T ^;i/7 r * > !> =» ^B^f MVlly 
=f-<D S i Ni (^-ffcgl) T'^J?»4 5000-1 5 00 0 

km&XhZ> 0 :ol^ fflKtt7^-^Kn — hi: 

LTfflt^fc^lC, S5S 4 tl^4 4 t LTfAi«9±© 
2fe*i&g4 l±lc*y- K® 4 lKt*iiro^-afm^4 2 
try- KliA & *iI»fj!H>gm§? 4 3 ©3K#l=:«&tt 

iflO ,1 ~10"Q/Dggffe5„ -«Z«4 2 
*J:t«S = iMiR4 3 14, 7^-/UK7'L'-FtLTl 50 
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7L««9©±«>l6»it4 l±^ffi?£Urv^S. f&Affi*£ 
TW^-ffilSl t^Affligtt^^tlfc^A^^l 

1 6».THi*cn K— fi'^S^l X I 0 ;: cm - 1 tl±, 4 
x l o' 3 cm- 2 J^Tt^5J:^tc^:^$nT*3"9, IgA 

9 OIEBfccD K— t°V^ftl41 X 1 0" cm 2 £LL, 

2 x l o' 2 crrT 2 UlTi:&2>4 5l-R5££*vC^5„ d 
flic 4 19 , 1 t fAffl« 8 ©^<OiZ© p n 1* 

1 1 1 t Jg Affitt 8 t fRAipig 9 (©Pflro^H© png 
^11 2t>ti i l l zm^4r^^ivtzt^K. Wi—<0 p n 
JS-g-1 1 1 cDpf^i](^t!£/ii ; 2)^~ro^5:^ 1 1 3tf£© 
p njg-g- 1 1 2»rSF5ffii](C 4 S^5^Hro^g.)l 1 1 4tl4 
8A««8l*rt?i , *3'U SfcaSHOffigJll 1 4 I4JB A 
t*9©^Bl 1 5St-aLT^5„ o*>9, ZCOitSft 

ffifis-S-l*»«itHv j T©ry-KtiAi*y - K* 

4SK t l^spBJit?#E**Lfcj|iA««8 *5 4t>'^A^«9 

sci4, m— m&i-g.X'm-rz&s.m t^ifcizo^ 

5:JI 113 i^Htf^SJI 114) *s*sp*iBllit>SiB: 

%$-mmm4 2(4, ^-arm^i^ssffiiiu sisa-e 

5c mUmm4 4(4, 4 2 tlgH^SHM 3 

WPB^iiitgfcyf 4 4$r^U-C5ft^2>ttSfc^o i^ 4 & 4 rCflf4 
4(c»oT^i*5*¥*'(6]<ojtf5^«ffl:^*^Ati 

®9±<otmm4 K»mmzfr\,xtmmT<n¥mftm 
/j^ * v ^iiii^J^ffi 4 g-a•^1^^Jtw*5lIf^gaiT•i«wffi^#5) iz 

tbic^mx'iy^o 

[0 0 7 6] mm (b) (4, |S]@ (a) <D$iM&&&m- 
jB»Jt©5PBW*E«aSr*U» IsJIH (a) (;-£«;& 

l4/J^$v^fi t ^^4ffi«o^W^lc:iig-r5o I^H (c) t>, 

isiiii (a) (omm&m-s-mmm&Hv jr<ow-i$iiihte§5. 

1-5 4 plc##^ciag$tufcT/— KSffiAt*y— 
#o|fflS:iboTi^9 <iao7tM^-7°T', flf«»cK 
[0 0 7 7] f^, ff*3S4 0-^ti*:3S4 3/ii:*r*I2^$ 

ro^^L.fc^l^(7)'b<7)^^^5 0 m 9 (4ss 9 n^jron 

^KrB^it^r^-r., Z tttefgjfcJl 2 3-2 5 l-^-TS 
(a) £<Z>jSVM4, JBAffi«8*SJB— ffiijEli^Waitr 
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s. -t©te©»^ttia8 (a) t±<^tffeoiDi:# 

£Affi*£8lig:£#5~l 5 m m^ftT-y ViUxiO 
l5 tf>P> 1X10" cm-'g^ K-^iXTV^*. 
«4 7I4, mAffi^8W3it^^->-r^ft^^^ffl^ 
9 Off^flfil-, tf'Jxtf K-XftjJS 1 X 1 0' s c m" ! CD* 

#J4 9 3 * h\$m < <0 , S fc^fWEffiJS 4 7 <DJ^f$.<Dtc 

£>ic, mtB.offc&m&i&mktey* z.oymu<D^Mmx 

"C* 5 £ v> 5 ffifiJ £ #*>5. IHHI<DSpffiift/,efa«i4ia 8 
(b) , (c) kmm-e*>z. 

[0 0 7 8] HI 1 0 «4m 1 0 £jbft|<?>S8lSBrSBI$:5% 
-To -ixl4±(-ff*3S2 8<7)^JE0iJT'fc6^, IS*JS2 
3~2 7 0HJg^JX*t*>?)o »— ««8, &%mt&9. 
^-f-AKftWH, ^%ffi^9±0*6^Sl4 1 (1 

4) , %$-mm.m4 2*o£wm=mmm4 3, 

— joiO s i«lgfei;K4 4 (19) J4HI8CD 

»««JSHV J TSrSEA/t?, —*©«lfcn 

$5 0 (12) ^LTSAf*8tlt«|:»^n 

TzW,—<DYi<"(>nMvi (roi^, 85— <Djgfi;{£4 

44Sofc p^W^-*ffii!£4 8 i:, ^W^-^fSHigU 8 
^lciS^t-13:ttbtifeffiS*<On^oy-^ffl^4 9 

8SA««8 t y— *««4 9 fc|C»E*Jxfc-«-^1H 

/i4H«±«clS»t6>ixfc»— Mfell!lK5 l*54tf8i 

«c4 9t£®^icfi&&£;ixfc:8j— oy— *®«s i (r 
©I^f£«li4 3 £#i§) t?rfiifcn^t^ 

Cfflf^MOS F ET) tfc^ri i, $E©y-h 
1SG l £JS-0>y-.*WIs l i<oW<o«««j/j:l6lt 

^9±co«fe^JK4 1 (16) ir l.Xi>m\<^bfiZ>&X* 

Sr^'CMCLfciH 1 4 (b) <T>£ p/il^^R^ffie-^, 
H + W— ^«Si||-CW*f*>iBUIwJ:5IBlH (c) <D£?t£ 

[0079liailHt»JBll SIlfeetJcoSgBESrEiaSr* 
-To ^I4±lcf##^2 9©|«i£0yT-;fc5a5, W*^2 
3-2 7<OH«[«IJ-et«>S 0 *-««8, jg^ffi«9. 
y W -/W KftfUR 1 4 . 85 Affitgc 9 ± <Dt&mWk 4 1(1 
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4) , &-tS£V$SE.(OmW.ft4 2*541*4 3, 
^-i/aVlH, *JJ;t>-i*ffifetSS4 4 (19) (4118 
<Z>**0!li:ra S. ***W* s *5jfett. iiiWEzSe 
-&»SB#JtHV JTSr«A/-C, — #<Z>«fc8SA1H«8* 
ffi±fci8*ttfc7B#*ftfcp»<0y-*»«5 6 (1 
1) t, ^Affi«9 t pMny-^mms 6 (11) i 
K#*;hJt*AfiB«8*a<OpH^**^«*5 4 £ , 

hmmms 3 (13) *sj:r/r©^-M6iwBi5 3 
10 (13) _hc£>!geg<£>y- mug 2t« 'Pte<t time 
p«©y-^i«5 6 (11) i«»«ifcSt«iES*tfcas 

pI©ilISW5 5 (11) ^LTlMKlCML 
fc85— <£> H L — T yffiD 2 £ §rdx.Tl/^„ 

[0080] HI 1 2 ligf 1 2 3?Jfe0y<E>g8l5#rSHI£r* 
■To rtb(4±{cfS*^3 0*34t>*3 1 «Hi60iJT-fc-5 

W*Jg2 3~2 70*ite«SJT*'bS>-5o i^lftffiS-g-^*- 
SS^jeHV J TIcHStt, nJg©jBA««8 £ n?K©* 
-«* 2 t %^-feiIStiB#l:« U 2 
20 <0*ffi«l-3B««»-»J«SiXfcp»©JB=«*3fc, 85 

—mm.2(Dmmm^m^titcpm^-r^-^<DM\ s h 

t^/WMl S h^y-^x^t^MtS. $fc85— Si 
ttt 2 t $ Affitt 8 LT— fl£0>ffl««r?l&* LT fc 4 

V\ cin£il|*«5H©JftWCS(SAffi*ro##S: 8 (2) £ 
Lfc©»4J|5-1H«i:PI-xeT-j(5A««*^L»*r 
t?r^UTV^2)o *fcl?l[a<D5pffi6<]^gaS(4, HI6CDG 
DU l^^o^iJt/i^^-To 
[0 0 8 1] * tzM 3 2 ~ 3 9 IC*frj£-r 5^JE0iJl4 
30 1 ~ 2 2 lC*j-^i-S*JS0iJlCft*:JS 2 3 ~ 3 1 K 

4 5I5iBJ<4ii-Bt&'1-5o CtHU|S*<0*JS^JI4ig*J54 0~ 

4 9 ic*j-^i-^ 0 m i 3 (48; 1 3 nmm<am&¥-mm& 

DU l &»9Htr«— <0»Wffi8&-&»Jtt«)eHV J T l 
GDU 1 toitfL SUrttM$ix5«lMO S 

FET«t) iatf8;— <D&wv£m&mitihmmH v j t 2 
2t, ^hb<Dmt}§m<oTv>mm&&&ii&MmxkHv 

J T<omffi3S*fl&«)flii8ffiSf-a-l|**Hfl|5ftH v J T 4 19 /h 
$<r*^-5 0 ^rOfcSb. r4xbcottl^E^6 1 , 62® 

^•f4HI3 8 tlU— T'fcSOt, -t«3SiWl4*B&-r5. 85 
-CIBMS6 1, 8i-»ttl^IS^6 2I4H1 3 8 CDS 1 
NltSOUTll^n. SI, S 2(485-, 85— 
50 ®y- xnfe&TFL, Dl. D 21485—, 85— WKK 
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